production. The owner, however, reported that the dog had received ECP injections intramuscularly for mismating four weeks previously. A 2 mg dosage had been administered twice within a seven-day interval.
A complete blood count, performed by an external laboratory, revealed moderate anaemia, severe leucopenia (day 0, Table 1 ) and intracellular parasites (Babesia canis and Ehrlichia canis). The dog was then treated with imidocarb dipropionate (Imizol; Coopers) and enrofloxacin (Enropet; Vetbrands), but showed no positive response, and its white blood cell count continued to fall (day 3, Table 1 ). Additional abscesses started to appear, and amoxicillin (Agemoxi LA; Agener União) was administered. Other supportive therapeutic measures included antiinflammatory treatment with flunixin meglumine (Aplonal; König), vitamins and fluids. The dog's condition continued to deteriorate and a presumptive diagnosis of oestrogen-induced bone marrow aplasia was made. Bone marrow aspirates would have helped the diagnosis but were not performed due to the owner's apprehension about the procedure.
Treatment with 10 mg/kg lithium carbonate (Carbolitium; Eurofarma), orally, twice a day, was initiated four days after the first evaluation, when the dog's white blood cell count reached less than 900 white blood cells/µl. Three days later the dog's packed cell volume was 0·13 l/l and it received a whole blood transfusion following crossmatching. The dog returned home and the owners were instructed to continue the treatment as directed.
Haematological and biochemical parameters were analysed weekly. Serum lithium levels were determined to guarantee therapeutic concentrations (reference range 0·5 to 1·8 mmol/l) (Hammond and Dale 1982) and to avoid renal toxicity.
After an abrupt increase in red blood cell count, probably induced by the transfusion, the dog showed a weekly increase in blood cell numbers, resolving the leucopenia by the fourth week of treatment. By then, the anaemia had become regenerative and the neutrophil count was within the reference range. By the seventh week, the white blood cell count and packed cell volume were normal. While a discreet anaemia could still be observed, the dog was clinically healthy. The abscesses responded well to antibiotic therapy, healing completely.
Treatment with lithium carbonate was discontinued after 88 days. One month later, the owner reported that the dog was in excellent condition. Later tests revealed normal red blood cells, white blood cells and platelet counts, as well as biochemical values for alanine transaminase and creatinine. Serum lithium concentration dropped to 0·09 mmol/l ( Table 1) .
The use of ECP as a contraceptive and abortive is widely recognised but no longer recommended. Safer medications are available such as Mesalin (Intervet), a diluted solution of oestradiol benzoate, or Alizin (Virbac), a progesterone receptor antagonist.
In the present case, although a bone marrow biopsy was not performed, the animal's history, clinical state and laboratory findings were suggestive of oestrogen-induced myelotoxicosis. Complete blood counts were extremely reduced, and the abscesses could be explained by consequent immunosuppression.
Therapy with lithium carbonate has been described in the treatment of many different causes of bone marrow hypoplasia (Pazdur and Rossof 1981) , though its granulocytic effect has not been completely elucidated. The complex biochemical mechanisms of lithium's action appear to be related to many factors. It is normally present in all tissues and is uniformly distributed in body water after rapid absorption from the intestinal tract (Schrauzer 2002) . Lithium is excreted proportionally to serum concentrations and independently of urine flow (Talso and Clarke 1950) .
The functional capacities of neutrophils were found to be normal in patients undergoing lithium treatment (Cohen and others 1979) . Although lithium is known for causing side effects such as renal dysfunction and convulsions (Ito and others 2003, Sharma and Iqbal 2005) , the authors found no evidence of intoxication in the present case. Serum creatinine concentrations were kept within the reference range. The Hammond and Dale (1982) as optimal for haematopoietic response was not reached, but the positive effects of lithium were evident and confirmed by laboratory findings. The peak of alanine transaminase activity, observed on the second week of treatment, could be explained by the hepatotoxic effects of imidocarb dipropionate, returning to its physiological value within two weeks. The prognosis for dogs with oestradiol toxicity is always reserved. Hall (1992) described a case of canine bone marrow aplasia in which lithium therapy was unsuccessful and the dog died. Death can occur due to severe anaemia and thrombocytopenia. For animals that survive, recovery is usually slow. In the present case, lithium carbonate appeared to be successful in decreasing recovery time and inducing regeneration of the dog's bone marrow. Full recovery was reached after therapy with fluids, whole blood transfusion and antimicrobials as adjuvants.
This case study provides information on the successful supportive treatment with lithium carbonate for cases of canine bone marrow aplasia, and also serves to alert practitioners to the effects of exogenous oestrogen-induced myelotoxicosis.
